Responses in primary astrocytes and C6-glioma cells to ammonium chloride and dibutyryl cyclic-AMP.
Elevated brain ammonia levels are a major factor in the genesis of hepatic encephalopathy (HE). The mechanism of ammonium chloride (NH4Cl) neurotoxicity involves interruption of oxidative metabolism. This leads to decreased levels of ATP concentration and subsequent glial fibrillary acidic protein (GFAP) degradation of astrocytes and fibrous C6-glioma cells. Our study investigates NH4Cl toxicity by evaluating changes in ATP concentration and mitochondrial function as well as by evaluating alterations in GFAP expression. NH4Cl induced decreases in ATP were detected after 15 minutes in C6-glioma cells and 24 hours in both cell types. Mitochondrial function, assessed by MTT (2-4,5-dimethylthiazol A-yl)-2, 5-diphenyltetrazolium bromide) assay, was impaired in both cell types at 24 hours following NH4Cl treatment. GFAP was also significantly decreased in both cell types. Morphologic and metabolic toxicities were greater in C6-glioma cells. The data clearly indicate that NH4Cl interrupts oxidative metabolism. The greater toxicity seen in C6-glioma cells may be due to their greater dependence on oxidative metabolism. Lastly, the decrease in GFAP is probably a consequence of diminished ATP.